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(71) T. PrERKE Marc Bqueassa, a 
Cajiadian citizen of 7415 Malo Street, Bros- 
sard. Province of Quebec, Canada, do here- 
by declare the invention, for -wMch I pray 
that a patent may be granted to me, and 
the method by which it is to be performed, 
to be paiticidarly described in and by the 
foUowing statement: — 

This invention relates to a passenger and/ 
or cargo transportation system. 

The Icnown mass and cargo transportation 
systems are relatively complex, require 
drivers or train crews and/or are relatively 
expensive to operate. As a result a large 
proportion of the public prefers to use auto- 
mobiles for urban transportation. 

According to the present invention we 
provide a transportatian system comprismg 
a main line, a station elevated relative to 
iU each one of a pair of places along said mam 
hne_, a stadon Hne passing by said elevated 
station and extending from one to the other 
of said pair of places, said main line farm- 
ing a by-pass section relative to said station 
line and joining said pair of places, a car 
unit having first drive means constructed and 
arranged to drive the car unit at a cruising 
speed, second drive means adapted to drive 
said car unit at a predetermined low speed 
less than said cruismg speed and an over- 
running dutch connected to said second 
drive means and adapted to allow travellin° 
of said car um't faster than said predeter- 
mined low speed, and power supply means 
J3 adtpeed to selectively energise the first and 
second drive means so that the first drive 
means only is energised along said main 
line and the second drive means only is 
energised along said station line. 
40 A preferred embodiment of the inven- 
tion win now be described, by way of ex- 
ample only, with reference to the accom- 
panying drawings, in which: 
Figure 1 is a plan section of a station 
45 and tlie associated lines of travel of a trans- 
portation system according to the invention; 

Hgure 2 is a longitudinal section as seen 
along Kne 2—2 in Figure 1; 
Figure 3 is a crDss-sectionaJ view through 
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the station as seen along line 3—3 in Fie- 
ure 2; 

Figure 4 is a side view of a passenger car 
umt; 

Figure S is an end view of the passenger 
car unit of Figure 4; • ^ <=■ 

"Figure 6 is a bottom view of the pasaenoer 
car unit of Figures 4 and 5; " 

Figure 7 is a cross-sectional view as seen 
along line 7—7 m Figure 8 of a slow speed 
drive and overrunning clutch assembly of the 
circuit; J 1 Lijo 

Figure 8 is a cross-sectional view as seen 
along line 8—8 in Figure 7; 

Figure 9 is a diagrammatic view of a sta- 
tion selection circuit of the car unit opera- 
tively engagmg the station destmation de- 
tecting circuit of a selected station; 

i^iqure 10 is a diagrammatic view of the 
station selection circuit of the car unit oper- 
atiyely engaging the station destination de- 
tectog circmt of a station not selected- 

.Figures 11.. 12 and 13 are diagrammatic 
views of the station selection circuit of a 
car unit in operative engagement with a car 
callmg circwt for three distinct conditions 75 
of operation; 

^diagram showing the de- 
tells of a control circuit for station selec- 
Uon switches of the station selection cir- 
cuit; gQ 

Figure 15 is a diagrammadc illustration of 
a door control circuit for controlling the 
opening _ and closmg of the car unit doors 
and station doors and a car stop-go circuit 
or controlbng the stopping and starting of 85 
the car unit at a station; 

Figure 16 schematicaily illustrates a car 
spacmg control system for cxjntroliing the 
space between consecutive car units ^ong 
the main Ime; ^ gg 

17 ¥ ^ st^JiemaEio view of a car 
travel control system for controlling the 
movement of car units along a station line; 

Figure IS is a plan view of a typical 95 
access and exit station according to the 
mvention. 

The car uniis 1 according 10 the inven- 
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tioa travel at a predetennined constant 
speed along a main line 2, foi instance on 
trades 3. A plurality of stations^ such, as 
4, are spaced along the main line 2 and are 
5 elevated relative to the latter, for instance 
to -overlie the same. A station line joins 
each, station to the main line at a pair of 
places spaced along the latter on opposite 
sides of the corresponding station. Each 
10 station line includes for each of the two 
opposite directions of travel at the: station, 
a pair of inclines 5 and 6 arranged on oppo- 
site sidea of the station hetween the ahove- 
mentioned places for access of the car units 
.15 1 from the main line 2 to the station 4 and 
for departure from the latter back to the 
main fine. The vertical distance betv/een 
the main hne 2 and the station line at the 
station is such that a major portion of the 
20 Mnetic. energy of the car units is converted 
into potential energy when the car units 
move from the main line to the station. 

A car switching mechaiiisni of any suit- 
able and known type, not shown, is poa- 
25 tioned at the merging point between the in- 
cline 5 and the main line 2 and is arranged 
to deviate the car units 1 through the cor- 
respondmg station line, when desired and 
upon actuation of station selection circuits 
30 provided to that effect in each car unit. 

The car unit 1. adapted for use with the 
traffic lines of Figures 1, 1 and 3. is illus- 
trated in Figures 4, 5 and 6 and includes a 
body having a side door 16, seats 17, drive 
35 train compartments IB and a control panel 
19 with push buttons 20 for station selec- 
tion by the passengers and, lights 21 to con- 
firm each station selection. The body is 
mounted on a pair of rotatable axles II 
40 each provided with a pair of fixed wheels 9 
adapted to run, on the tracks 3. As shown 
in the drawmgs, each axle 11 is driven and 
forms part of a. separate drive train. Obvi- 
ously, only one axle 11 could be driven or 
45 both oouid be driven by the same motor 
means. 

Each axle is provided with a relatively 
high speed or cruising speed drive which 
includes a motor 12 drivmgly connected to 

50 ihe ajde 11 through , a reduction gear box 
13. of any suitable type, as axe known in 
the art. and a relatively low speed drive 
which includes a motor 14 drivuigly con- 
nected to the axle 11 through a speed reduc- 

55 don gear and an overrunning clutch 15. 
The low speed drive is shown in more de- 
taa in Figures 7 and 8. 

Referring to Figures 7 and 8 the speed 
reduction gear comprises a wonn, gear 41 

60 mounted on a sleeve 43 for free rotation 
relative to the whed aria 11 and a worm 
44 carried by a shaft 45 which is driven 
by the motor 14. If necessary, a fluid drive 
can be interposed between motor 14 and 

65 worm 44 and also between motor 12 and 



reduction gear box 13. The ovenunnmg 
dutch 15 comprises an imer rotor 42 fixed 
to the worm gear 41 and a generally cup- 
shaped member 46 fixed to the axle 11 and 
embracing the inner rotor 42. A casing 15a 70 
houses the reduction gear and clutch 15. 

The member 46 is foimed with a number 
of axially extending recesses spaced at uni- 
form intervals around the inner surface of 
the member 46. The depth of each recess 75 
varies uniformly from one side to the other 
to form a camming surface. A roller 47 is 
mounted in each recess and is biassed by a 
spring 48 towards the narrower side of the 
recess to engage the cammmg surface and "BO 
the rotor 42. 

Operation oE the clutcli is as follows, as- 
suming the car unit moves forv/ard, when 
the axle 11 and hence the member 46 is 
rotating in the anti-clockwise direction as 85 
shown in Figure 7 and tlie rotor 42 is driven 
by the motor 14 in the anti-clockwise direc- 
tion, then if the member 46 is rotating in 
the anti-direction direcdon at a faster speed 
than the rotor 42, the rollers 47 move to- 90 
wards the wider side of the recesses, against 
tlie action of the associated springs 48, 
thereby allowing free runtnng of the mem- 
ber 46 and hence the aide 11. However, if 
the member 46 is rotating in the anti-clock- 95 
wise direction at a slower speed than the 
rotor 42, the rollers 47, aided by the action 
of the associated springs, 48, move towards 
the narrower side oE the recesses tlierehy 
locldng the member 46 to die rotor 42 so 100 
that the axle 11 is driven by the motor 14. 

In operation the cruising speed motors 12, 
which can be of the induction, synchron- 
ous or other constant speed type., drive the 
car unit along the main line at a constant 105 
and predetermined speed. Wlien a cfu: unit 
1 starts up the incline 5 to a station, the 
current to tlie cruising speed motors is cut- 
off in any appropriate manner, such as by 
discondiiued bus bars or wires allowmg the HO 
car to coast under its ovm momentum. The 
initial coasting speed should normally be 
sufficient for the car- to reach the station 4 
without assistance from the lev/ speed 
motors 14. However, the low speed motors 115 
14 are energised throughout tlie climb along 
the incline and should abnormal friction or 
insufficient cruising speed prevent the car 
unit from reaching the station under its 
own momentum, it is then driven by the low 120 
'speed motors 14 through engagement of 
the overrunning clutch 15. The latter allows 
the car to travel or run at higher speeds than 
when driven by the low speed motors, for 
instance when driven by the cruising speed 125 
motors 12 or under its own momentum. 
Thus if the low speed motors are set for a 
speed of three miles per hour, the car unit 
win always be free to. run forward at a 
greater speed, but will be driven at the 3 130 



iii.p.h. speed whenever their coasting speed 
tends to drop below that The low speed 
motors are also used to start the car unit 
from station 4 down the incline 6 to the 
5 main line and are cut off anywhere along 
the downward ramp. The cruising speed 
motors are re-energised when the car re- 
enters the main line. The above-mentioned 
fluid drive allows for smooth starting des- 
10 pite the use of a smgle speed motor. Coast- 
ing of the car unit 1 is therefore obtained 
either by discontinuing the driving of the 
car unit by the high speed motors 12 or 
by the disengagement of the low speed 
15 motors 14 when the car unit, moving <fcwn 
the incline 5, attains a speed m excess of 
the minimum speed of the low speed motors. 

A station selection circuit is mounted onto 
each car unit 1 and is sliown hi simplified 
20 form in Figures 9 to 13 inclusive. The cir- 
cuit shown includes station selection switches 
49a to 49e, each one corresponding to a 
particular station 4. For practical reasons, 
only, five station selection switches are illu- 
25 strated but. obviously, any number of sta- 
tions and switches may be used. One pole 
of each station selection switch 49a to 49e 
is connected to a respective sliding contact 
51a to, 51e respectively, the other poles of 
30 the selection switches are all connected to 
a common sliding contact 50. The sUding 
contacts 50 and 5 let to 51e project out- 
wardly of the correspondmg car unit 1 and 
are arranged to engage matching fixed con- 
35 tacts secured along the main line, as will be 
explamed hereinaiter. 

Each station selection switch 49a to 49e 
has a control circuit, as shown in Figure 
14, comprismg a power supply, iliustrated 
40 as a battery 52, connected in series with a 
normally closed cancelladon switch 54. an 
actuating coil 53. the corresponding station 
selection push button 20 and the corres- 
ponding station selection indicating light 21, 
45 The circuit further includes a selection hold- 
mg switch 55 connected in parallel with 
the corresponding station selection push but- 
ton 20. An actuating ceU 56 and spring 57 
are operatively connected to the cancellation 
50 switch 54. A pair, of sliding contacts 5§, 

59 are provided on the car unit 1 and con- 
nected in scries with the coLU 55. The spring 
57 is arranged to keep the switch 54 closed 
when the coil 56 is not energised. The coil 

55 53 and a spring 60 are operatively con- 
nected both to die switch 55 and the cor- 
respondmg switch 49a to 49e- and the spring 

60 is arranged to keep the switch 55 open 
when the coil 53 is not energised. 

oO When a selected push button 20 is 
pressed, the current from the power supply 
52 flows through the normally closed switch 
54. the actuaiing coil 53. the temporarily 
closed push button 20 and the indicator light 

65 21. The current through the actuating coil 



53 closes die smtch 55 and the switch 49a 
to 49e which corresponds to the selected 
station 4. When the switch 55 is closed, 
which happens almost instantaneously with 
closing of the corresponding push button 20, 70 
current can continue to flow through the 
actuating coil 53, even if switch 20 is opened. 
Therefore, the corresponding station selec- 
tion switch 49c to 49fi remains closed until 
the cancellation switch 54 is caused to open. 75 
This happens when sliding contacts 58 and 
59 enter into sliding contact with wires or 
rods, not shown, located for a given station 
at any point past the car switching mechan- 
ism_ along the station line leading to that SO 
station. Preferably, the above-mentioned 
wires or rods for the sliding contacts 58 and 
59 axe positioned at die station or just after. 
The cancelling wires or rods may also be 
grouped at the end of the main line 2. 85 
The sliding contact with the appropriately 
energised cancellation wires or rods causes 
energisation of the actuating coil 56. open- 
ing of the switch 54 agamst the sprmg 57. 
de-energisation of the actuating coil S3 and 90 
opening of the correspondmg switches 55 and 
49q to 49e by the spring 60. 

Prior to each station line, there is pro- 
vided a station destination detecting cir- 
cuit including an appropriate pair of wires, 95 
rods and contacts, such as 61 and 62fl: tot 
station a, 61 and 62b for station b and so 
on. Each station destination detectmg cir- 
cuit is connected by leads or conductors 63 
and 64 to the corresponding car switching 100 
mechanism to divert the car unit concerned 
along the station line of the selected station. 

As illustrated in Figure 9, a car unit 
having switches 49c and 49c closed, for 
stopping at stations a and c, approaches the 105 
station line of the station a and there results 
establishment of a circuit between the leads 
63 and 64 through the sliduig contacts 51a 
and 50 and. the station seJeclion switch 49a. 
As a result, the corresponding car switch- 110 
ing mechanism is actuated to cause diver- 
sion of that' car unit from tiie main line 2 
through the station line of station a. 

As illustrated in Figure 10. the same car 
unit with the same selection of stations a 115 
and c approaches the station b. Since the 
station selection switch 496 is open, there 
is no circuit established through the leads 
63 and 64, the car switching mechanism is 
not energised and the car unit by-passes 120 
the station b along the main line 2, 

Each station is also provided with a car 
calling circuit adapted to call to that station 
an empty car unit 1, or more precisely, a 
car having no selection made. Each car 125 
calling circuit mcludes a set of fixed ter- 
minals, contacts, wires or rods 65, 56 equal 
in number to the sUdmg contacts 490 to 49e 
and 50 and arranged to register with the 
latter ahead of Uie correspondmg station 130 
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line and car switching mechanism. An actu- 
ating coil 67 is connected to an energising 
circuit thiough, the contacts 65, 65 and is 
normally not energised. The coil 67 and 
5 a spring 59 aie operatively connected to a 
switch 68 which is nonnally dosed by the 
spring 69 and opened when the coil 67 
is energised. The switch 68 is connected in 
series with a cor calling switch 70 access- 
10 ible to the passengers to call an empty car 
unit to the calling station. The cax calling 
switch 70 and die switch 68 are connected 
to the correspondmg car switching mech- 
anism to actuate' the latter when both 
15 switches are in the closed position. 

Looking at Figure 11. with the sHding 
contacts 51a: to 51e and 50 engagng the 
wures. rods or contacts 65 and 66, since 
passengers inside the car unit have chosen 
20 to stop at two stations, the car is not empty, 
the circuit to the actnating coil 67 is closed 
and the latter is energised and opens the 
switch 68 such that, even LE a car unit is 
called by closing the switch 70. no current 
25 flows to actuate the car switching mechan- 
ism o£ the approachmg car unit. The latter 
therefore bypasses that station, unless the 
latter corresponds to a station selected for 
a stop, such as stations a and c. 
30 Looking at Figure 12, all the station selec- 
tion switches 49a to 49e remain open and 
presumably the corresponding car unit is 
empty. The energising circuit is therefore 
not activated by one of these selection 
35 switches, the actuating coil 67 is not ener- 
gised and switch 58 remains closed by the 
spring 59. Smce switch 70 has been closed 
to call an empty car unit to that station, 
the car switching mechanism is energised 
40 and the approaching car is diverted to the 
calling station where it automatically stops, 
as will he explained later, to pick up passen- 
gers. 

As shown in Figure 13, although all the 
45 switches 49a to 49e are open and a car unit 
is available to he called to a station, the 
car unit is not diverted, since the switch 
70 is open and the car switching mechanism 
is not energised. 
50 In order to ensure proper spacmg of the 
car units 1 at all times and to prevent colli- 
sions, particularly when a car unit which 
has stopped at a station is routed back to 
the mam line, the transportation system ac- 
55 cording to the invention is preferably pro- 
vided with a car spacmg control system for 
the main line as illustrated in Figure 16 and 
an individual car travel control svstem for 
each station line as illustrated in Figure 17. 
60 Referring to Figure 16, the tracks 3 are 
sub-divided into trade sections 134 separ- 
ated hy suitable insulators 134c The track 
sections form two rows of track sections in 
which die individual track sections o£ each 
65 row are aligned end to end and axranged 



such that the track sections 134 of one row 
are co-extensive with similar track sections 
of the <}ther row. thereby fonning pairs of 
CD -extensive track sections. The two tract 
sections of each suck .pair are connected to 70 
the opposite poles respectively of a power 
supply represented schematically by a bat- 
tery 135. Separate conductor sections 136 
form two rows of conductor sections ex- 
tenduig lengthwise of the main IMe in which 75 
the individual conductor sections of each 
row are aligned end to end and arranged 
such that the conductor sections of one row 
are co-extensive with the conductor sec- 
tions 136 of the other row thereby forming 80 
pairs of ca-extensive conductor sections. 
Each pair of conductor sections is co-exten- 
sive with an adjacent pair of track sections. 
A pair of leads or conductors 137 connect 
the two track sections 134 of any of the S5 
above-mentioned pairs of- track sections to 
the two conductor sections 136 respectively 
of the pair o£ preceding conductor sections. 
It therefore results that each pair of co- 
ejttensive conductor sections form an open 50 
circuit with the pair of track sections imme- 
diately ahead thereof and the power supply 
135 for the latter when the pair of track 
sections are not otherwise electrically con- 
nected. 95 

Each cax unit includes a braking system 
of any appropriate type and electromag- 
netic switch means for controllmg the ener- . 
gisation of the braking system and the 
motors. As shown in Figure 16 braking sys- 100 
tem 93 and motors 12 are connected to slid- 
ing contacts mounted on the car and ar- 
ranged to engage feed lines 94 eKtending 
lengthwise of the main line. Switches 90 
and 91 control the energisation of the brak- 105 
ing system 93 and the motors 12 rcspec- 
tivdy. A spring 92 biasses switches 90 and 
91 to their closed and open positions res- 
pectively and an electromagnetic coil 89 
is operative whea energised to move switches 110 
90 and 91 against the biassmg of spring 92 
to their open and closed positions respec- 
tively. The car unit is provided with slid- 
ing contacts 85 and 86 connected m series 
with the actuating coil 89 and arranged to 115 
engage the pair of conductor sections which 
are electrically connected to the pah: of 
track sections immediately ahead of the pair 
of track sections engaged by the car unit 
1. 120 

When the car unit 1 is travelling along 
the main line coil 89 remains energised so 
long as contacts 85 and 86 engage a pair 
of conductor secdons across which there is 
a potential difference thereby keeping 125 
switch 90 open and switch 91 closed so that 
the braking system is de-energised the 
motors 12 energised. 

When, however, a car unit 1 is present 
on the pair of track sections immediately 130 



ahead of the car unit concerned^ the wheels 
9 and axle 11 of the car unit ahead causes 
the potential diEerence between, the associ- 
ated pair of conductor sections to disappear. 

5 Contacts 85 and 86 of the car unit con- 
cerned then engage a pair of conductor sec- 
tions across which there is no potential dif- 
ference. The actuating coil 89 is de-ener- 
gised and the spring 92 then, closes the 

10 switch 90 and opens the switch 91. The 
braking system 93 is entigised and the 
motors 12 de-energised. As soon as the car 
unit leaves the pah of track sections un- 
mediately ahead of the car unit concerned, 

15 the potential difference in the pair of asso- 
ciated conductor sections alongside the car 
unit concerned is re-established, the motor 
12 is re-energised and the braking system 93 
is de-energised. As a result, the car unit 

20 concerned resumes forward travel. 

The system o£ Kgura 16 may be modi- 
fied to use wires or rods, instead of the 
tracks 3 as busbars and a dual sliding con- 
tact as a jumper mstcad of the wheels 9 

25 and the axle 11. Also, one row of conduc- 
tor sections may be replaced by a comm.on 
ground. 

Contacts 85 and B6, actuating coil 89, 
switches 90. 91 and spring 92 form elec- 

30 tromagnetic switcb means for controllmg 
the energisation of the braking system 93 
and motors 12 when the car unit is travel- 
ling along the main Ime. The electromag- 
netic switch means may be modified or suni- 

35 lar switch laeans provided for controlling 
the energisation of the motors 14 and brak- 
ing system when the car unit enters a sta- 
tion line. In the following description of 
the station line systems the electromagnetic 

40 .switch means has been modified in any ap- 
propriate manner so that when coil 89 is 
energised the motors 14 are energised and 
the brakuig system 93 de-energised and vice 
versa. 

45 Referring to Fagiire 17. the station line 
comprises access zone C, station stopping 
zone D and station departure zone E, The 
access zone C comprises trade sections 138 
arranged in pairs of co-extensive track sec- 

50 tions connected to individual power sup- 
plies, not shown, and conductor sections 
139 extending lengthwise of the access zone 
and arranged in pairs of co-extensive con- 
ductor sections. As for the main line each 

55 pair of conductor sections is co-extensive 
with an adjacent pair of tract sections and 
each pair of track sections is electrically 
connected to the pau- of preceding conduc- 



60 TTie length of the track and conductor 
sections depends on the desired spacmg of 
the cars, takmg into consideration the speed 
and braldng distance of the car units 1 and 
the loading and unloadmg limitations at die 

65 stataons. Preferably, along the main line 2, 



all the track and conductor sections 134 and 
136 are of equal lengths. For example, such 
length may be 220 feet for a cruismg speed 
of 30 ra.p.h. and a 5-second mterval be- 
tween car units. Along the access zone C. 70 
however, different lengths of track and con- 
ductor sections 138 and 139 may be mtro- 
duced, such that for instance, as the car 
units go up the incline 5, their speed and 
their spadngs ares gradually reduced in pro- 75 
portion to the distance from the station 
stopping zone D. 

The station stoppmg zone D includes a 
pan: of conductor sections 87 extending co- 
extensive of each other and connected to a 80 
car stop-go control circuit for controlling 
the stop-and-start action of the cai unit at 
the station. The car stop-go control circuit 
mcludes a battery 133 and a stop-go switch 
88, operatively connected to an actuating 85 
coil 131 and a spring 132. Normally 1he 
actuating coil is not energised and the switch 
88 is held open by flie spring 132 so there 
IS no potential difference between the con- 
ductor sections 87. When the car unit enters 90 
the stopping zone D the contacts 85, 86 en- 
gage the conductor sections 87 and since 
there is no potential difference between tiie 
conductor sections 87 the actuating coil 89 
IS de-energised causing the braldng system 95 
93 to be energised and the motors 14 to be 
de- energised. 

When die car unit 1 stops at the station 
4, terminals or sliding contacts 71 to 77 
inclusive projecting outwardly of tiie car 100 
body engage with correspondmg contacts 
78 to 84 projecting from the tunnel or sta- 
tion walls, floor or ceiling, ia any conveni- 
ent location to operate a door control cir- 
cuit which is adapted to open and close 105 
the car and station doors and control the 
car stop-go circuit. The door control cir- 
cuit IS shown in more detail hi Figure -15 
The contacts 78 to 84 are of appropriate 
extension lengtiiwise of tiie station line to 110 
provide the necessary tolerance as to the 
actual place where the car units stop 

Referring to Figure 15 the contacts 78 
and 81 are connected by conductors 95 and 
96 to any suitable power supply and when 115 
engaged hy the contacts 71 and 74 on tiie 
car unit a time delay circuit 97 is ener- 
gised by a curcuit through a junction box 
98 and conductors 99, 100, and 101 con- 
necting the sliding contacts 71 and 74 one 120 
to ae otiier. The tune delay 97 momentar- 
ily delays the current from fiowmg to a con- 
dnctpr 102 for a certain time, say 3 seconds. 
Dunng the same time delay, die current is 
allowed to circulate through a conductor 125 
103 until the time delay has elapsed. When 
tiie conductor 103 is energised, the current 
flows from the tune delay 97. through a 
normally open limit switch 104 wliich is 
then temporarily dosed until die car dnor 130 



6 



1,476.783 



6 



Is subsequentlj' opened, and fbrough an 
actuating coE 105 which, moves a bar 117 
dovmwards. causing opening of a switch. 106 
and closing of a switch 107. 
5 Once the switch. 107 is closed, current 
Sows from the innction box 98 througli 
the conductor 108. normaEy closed limit 
switch. 109 and the switch 107 to a junc- 
tion box 110 and a motor 111 which causes 
10 opentog of the car doors IS. From junction 
box 110, current also circulates through a 
condactor 112, contacts 72 and 79 and con- 
ductor 113 to a motor 114 whicli opens 
the station doors, not shown. 
15 When the car door is fully openEd, it 
actuates limit switches 109 and 115, so 
that normally closed switch 109 opens, stop- 
ping the ciKient to the motors 111 and 114. 
The nonnaEy opened switch 115 closes. 
20 feeding current to an actuating coil 115 
v/hich moves the bar 117 upwards, causmg 
opening of the switch 107 and closing of the 
switch 106. A plunger 119 is resiliently 
biassed by a spring 120 into engagement 
25 with a notched portion 118 of the bar 117 
so as to hold the bar in either of its. ejt- 
treme positions, that is switch 106 open, 
switch 107 closed and switch 106 closed, 
switch 107 open. The resilient biassing is 
30 not sufficient to prevent movement of the 
bar upon actuation of coil 105 or coil 116. 

"When the delay of the time dday 97 has 
elapsed, current is allowed to iiow from the 
junction box 98, through conductor 99. time 
35 delay switch. 97, conductor 102, normally 
closed limit smtch 121, conductor 122 and 
switch 106. However, either one station 
selection switch 49a to 49e or a switch 123 
has to be dosed for current to fiow to 
. 40 motors 111 and 114 through the conductor 
124 and to thereby dose the station and 
car doors by reverse operation of these 
motors. Switches 49a to 49e symbolise the 
statioa selection, switches of Figures 9 to 
45 14 inclusive and actuated by the corres- 
ponding push buttons 20. The switch 123 
may be closed by an actuatmg cofl. 125, 
which hecomes energsed through the con- 
tacts 76. 83, 77. and 84 when, another car 
50 unit is coming up the incline 5 of that sta- 
tion. 

As a result of the sv/itches 49a to 49e 
and 123 in series with the conductor 124, 
if none of the push buttons 20 has been 

55 pressed, as when ttiere is no passenger in 
that car unit, the doors remain open and 
the car unit stands by at the station until 
either one push button 20 is pressed or an- 
other car comes up the incline 5 to' that 

60 station. In the latter event, the actuating 
coil 125 is energised and closes the switch 
123. Either way current fiows to the motors 
111 and 114 and the car doors close. 
If the car door meets an ohstacte to 

65 closing, the leading edge thereof doses the 



normally open limit switch 125. Tius ener- 
gises the actuating coil 105 which reverses 
the switches 106 and 107, so that the motor 
111 is energised from the junction box 110 
instead oE by conductor 127 and opens the 70 
car door 15 instead of closkig it. Whea 
the door 16 reaches the fully open position, 
it actuates limit switch 115 which, as seen 
above, reverses the switches 106 and 107 
and causes the motor 111 to close the door. 75 

The passengers may also press a button, 
not shown, closing a switch 128 and cner- 
^inf the actuating coil 105, producing the 
opening of the car door 16 as by an obstacle 
actuatmg the limit switch 126. 80 

When the car door 15 is fuUy closed, it 
actuates the limit switches 104, 121, and 
129. Assuming that the set delay of the 
time delay 97 has elapsed, there wiU no 
longer be current flowing through the con- 85 
ductor 103, so the fact that the normally 
open limit switch 104 will be closed is not 
significant. The switch 121 opens and stops 
the motor 111. The conductor 102 is live 
and feeds current throu^ a conductor 130 90 
and contacts 75 and 82 to the actuating 
coil 131 of the car stop-go circuit, which 
then closes the switch 88 against the action 
of sprhig 132. This causes a potential dif- 
ference between the conductor secdons 87, 95 
thereby energising the actuating coil 89 
causing the hraldng system 93 to be de-cner- 
gised and the low speed motors' . 14 to be 
energised so that the car moves oa to the 
next conductor sections, as v/ill be described 100 
later. 

It is to be noted that a car unit 1 can 
only move away from a station with the car 
doors fully closed, since otherwdse the limit 
switch 129 does not produce closmg of the 105 
switch 88 and energisation of the coil 89 
and the motors 14. The closing of switch 
123 does not mterfere with the switches 126 
and 128 to re-open the car door, if neces- 
sary, nor with the tune delay 97 which 110 
should leave sufficient time for the passen- 
gers to get off, or at least to reach the 
button 128 or the leading edge of the door 
so that it can be kept open longer if re- 
quired. 115 

The departure zone E includes two short 
conductor sections 87a interposed between 
the conductor sections 87 and the next pair 
oE conductor sections in zone E. The con- 
ductor sections S7di are electrically connected 120 
connected to the first pair of track sections 
in zone E and are energised by the power 
supply (not shown) comiected thereto. Thus 
a car unit leaving the conductor sections 87 
■advances to the conductor sections 87(7 and 125 
only advances to the next pair of conductor 
sections if the first pair of track sections 
is clear. The conductor sections S7fl there- 
fore act as a control to ensure the car unit 
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is subjected to the correct car spacing along 
the station line. 

The departure zone E further includes a 
departure control circuit comprising a power 

5 supply represented by a battery 140, a pair 
of conductors 141 and 142 joining conduc- 
tor sections 143 to the car spacing circuit 
along zone B or by-pass zone or portion 
of the main Hue 2 between said pair of 

10 previously mentioned places. The conduc- 
tors 141 and 142 axe connected in series 
with a pair of switches 144 and 145, which 
are controlled by actuating coils 146 and 
147- and springs 148 and 149, respectively. 

15 The actuating coils 146 and 147 are con- 
nected across the trade sections 134 of the 
two pairs of track sections in zone B. If 
there is no car unit running over either pair 
of trac];: sections in zone B there is a poten- 

20 tial diSerence between each of the two pairs 
of conductor sections and the actuating 
coils 146 and 147 are energised thereby 
closing both switches 144 and 145. A 
potential difference appears between the 

25 conductor sections 143 so that upon engage- 
ment by the contacts 85 and S6 of the car 
unit 1, the actuating coil 89 remains ener- 
gised, Iceeping the motors 14 energised, caus- 
ing the departure of the car unit down the 

30 incline 6 and the entry thereof into the main 
line. This is accomplished without danger 
of collision or inadequate spacing with cars 
already on the main line 2, since zone B 
is sufficiently long to allow a departing car 

35 unit to insert itself into the main line before 
■the arrival of a car unit by-passing the same 
station. 

The .presence of a car unit on the one 
or tie other of ftie pair of tract sections 

40 along zone B causes the potential difference 
between the associated pair of conductor 
sections to disappear.- As a result the cor- 
responding switch 146 or 147 opens under 
the action of its associated spring 148 or 149 

45 and the conductor sections 143 are not ener- 
gised so that upon engagement by the con- 
tacts S5. 86 of a cat unit the actuating coil 
89 is de-energised causing the bralcing sys- 
tem 93 to be energised and the car unit 

50 to hold its departure until both switches are 
closed. 

When the car unit -travels down the in- 
cline 6, the contacts 85, 86 thereof engage 
the conductor sections 150 which are main- 

55 tained energised by a suitable power supply, 
such as a battery 151. thereby Iceapmg the 
coU 89 energised and the motors 14 ener- 
gised. The car unit therefore maintains an 

60 uninterrupted course do\vn the incline 6, the 
overrunning clutch 15 allowing the wheel 
axle 11 .to disengage the drive from the 
motors 14 as the car unit picks up speed 
down the incline until the car entsi^ into 
the main line, as above mentioned, where 

65 the contacts 85, 86 .engage the conductor sec- 



tions 136 keeping the coil 89 energised and 
the cruising speed motors 12 are re-ener- 
gised through feed lines 94. The current to 
the low speed motors 14 is cut off at a suit- 
able point down the incline 6. Once in the 70 
main line the car becomes subjected to the 
car spacing system of the main Ime, Once 
a car unit has left the track sections 152 
of zone E, a following car unit is then 
allowed to proceed to the conductor sec- 75 
tions 143 due to re-appearance of a poten- 
tial difference between the track sections 
152 and the conductor sections 139 con- 
nected thereto. 

It wDl be readily understood that each 80 
set of co-extensive or laterally adjacent track 
sections 134 or 13S and conductor sections 
136 or 139 respectively forms a car unit 
spacing section, 

A typical station, as illustrated in Figure 85 
IS, allows two car units 1 to stop on oppo- 
site sides of the station 4 resting either on 
track sections 138 laid on the ground or sus- 
pended from an overhead track 7. Turn- 
stile 153, of appropriate construction to be 90 
operated by tokens, coins or tickets, con- 
trols the access of the passengers to the 
station platform 154 while the turnstile 155 
allows exit of tlie passengers. 

95 

WHAT I CLAIM IS:—' 

1. A bransportation system comprising 
a main line, a station elevated relative tc ? 
each one of a pair of places along said main 
line, a station line passmg by said elevated 100 • 
station and extending from one to the other 
of said pak of places, said main line form- 
ing a by-pass section relative to said station 
Ime and joming said pair of places, a car 
unit having first drive means conshructed and 105 
arranged to drive the car unit at a cruising 
speed, second drive means adapted to drive 
said car unit at a predetenruned low speed 
less than said cruising speed and an over- 
running clutch connected to said second 110 
drive means and adapted to allow travelling 
of_ said car unit faster than said predeter- 
mined low speed, and power supply means 
adtpeed to selectively ener^se the first and 
second drive means -so that the first drive 115 
means only is energised along said main 
line and the second drive means only is 
energised along said station line. 

2. A transportation system as claimed in 
claim 1, whcrem each of said drive means 120 
includes a respective motor and respecdve 
contact means mounted onto the car unit 
and engageable with the power supply means 
so as to respond to arrival to and departure 
from said station Ime to selecdvely energise 125 
the motors of said first and second drive 
means. 

3. A transportation system as claimed 
in claim 1 or claim 2 arranged for automa- 
tic operation and further includmg a plu- 130 
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ralily of such, stations, eack station having 
a respecMve station line and a respective 
ste.tion desfinatioa detecting ciicuit. tiie car 
unit includiiig a stalioa selection circuit for 
3 selecting stations, tiie station selection, cir- 
cuit having car contact means mounted on. 
the car unit, each, station destination detect- 
ing circuit having lespective fixed contact 
means mounted along the main line fprior 
10 to the station line of the associated station, 
each fixed contact means heing' engageable 
. with the car contact means and each station 
destination detectmg circuit bemg arranged 
to control automatically the movement of 
15 the car unit so that if the associated station 
is selected the car unit is diverted into the 
station line of the associated station, 

4-. A transportation system as claimed 
in claim 3 wherein each station destination 
20 detecting circuit is connected to a respective 
car switching mechanism positioned along 
the main line after the associated uxed con- 
tact means and prior to the station line of 
the associated station and each car switching 
25 mechanism is -operahle to divert tlie car unit 
into the station line o£ the associated station 
upon actuating of the associated station 
d^tination detecting circuit. 
, 5. A transpoiation system as claimed in 
30 claim 4- wherein the station selection cir- 
cuit includes a plurality of selection switclics 
each associated with a respective one of said 
stations, said car contact means comprises 
a plurality of car sliding contacts, each 
35 car sliding contact of a group of said car 
sliding contacts heing associated with a res- 
pective one oE said selection switches and 
being coimected to one pole of the 'asso- 
ciated selection switcli, the oflier poles of 
40 said selection switches all bemg connected 
to a common other one of said car sliding 
contacts, each fixed contact means is en- 
gageable with said common car sliding coa- 
tact and with the car sliding contact of the 
45 selection switch corresponding to the associ- 
ated station and each station destmation 
detecting circuit is actuated to operate the 
associated car switclung mechanism to divert 
the car unit into the station line of the asso- 
50 dated station when the selection switch cor- 
responding to the associated station is closed. 

6. A transportation system as claimed in 
any one of claims 3 to 5 wherein each sta- 
tioa has a respective cax caUmg circuit, 
55 each car calling circuit having lespective 
fixed terminal means mounted along the 
main line prior to tlie station, line of tlic 
associated station, each fixed terminal means 
60 is engageable with the car contact means and 
each car callins circuit is arranged to con- 
trol automatically the movement o£ the car 
unit so ttiat if no station is selected and 
the car callmg circuit is actuated the car 
unit is diverted into lie station Ime of the 
65 associated station. 



7. A transportation system as claimed in 
claim 6 and claim 4 wherein each car call- 
ing circuit is connected to the car switching 
mechamsm of the associated station, each 
car switching mechanism being poationed 70 
along the main line after the associated fixed 
terminal means, and each car switching 
mechanism is operable to divert the car unit 
into the station Ime of the associated sta- 
tion upon actuation of the associated car 75 
calling circuit if no station is selected. 

8. A transportation system as claimed in 
claim 7 and claan 5 wherein each fixed ter- 
minal means comprises a plinrality of ter- 
minals corresponding to said plurality of 80 
car sliding contacts, each fixed terminal be- 
ing engageable with a respective one of 
said car sliding contacts and each car 
switching mechanism is operable to divert 
the car unit into the station line of the asso- 85 
ciated station upon actuation of the associ- 
ated car calling circuit when the selection 
switches corresponduig to all the stations 
are open. 

9. A transportation system as claimed in 90 
any one of claims 3 to 8, mcluding a plu- 
rality of such car units and a car spacing 
control system along said main line includ- 
mg a first row of individual conductor sec- 
tions aligned end to end and extending 95 
lengthwise of said main line, individual 
power supply means electrically biasing each 
one of said individual conductor sections 
relative to an electricil ground, a second 
row of individual conductor sections aligned 100 
end to end and extending lengthwise of said 
mam line, each one of said individual con- 
ductor sections of said second row extend- 
ing co-extensive with a corresponding one of 
the conductor secdons of said first row and 105 
forming a main line car spacing section 
therewith, electrical conductor means joining 
each individual conductor secdon of said 
first row to the individual conductor section 
of said second row in the precedmg mam 110 
line car spacing secdon to similarly bias 
each individual conductor section of said 
first row and lie associated conductor sec- 
tion of said second row in the preceding car 
spacing section relative to said electrical 115 
ground, each car unit having respective 
short-circuiting means mounted thereon each 
short-circuiting means being arranged to 
engage and ground the adjacent conductor 
section of said second row. each car unit 120 
further includmg a respective electrically 
controlled braldng system mounted thereon 
and a respective switch means mounted 
thereon and operable in response to the 
electrical bias of the adjacent conductor sec- 125 
tion of said second row to control the oper- 
ation of the associated braking system and 
first drive means respectively. 

10. A transportation system as claimed 
in claim. 9, wherein said switch means in- 130 
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eludes a respective spring, electromagnetic said other row to control the operatioa of 

coil and coil conductor connecting said coil the associated braking system and second 45 

to an electrical ground and engageable with drive means respectively, the car travel con- 

the adjacent conductor section of said trol system, further including a car stop-go 

5 second row. the spring and coil being oper- control circuit at said station stopping zone " 

able in response to the electrical bias of and arranged to be engaged by said switch " 

said adjacent conductor section to control means to control the opeiadon of the asso- 50 

the operatioa of the associated braking sys- dated braking system and secoad drive 

tern and first drive means respectively. means respectively, and a car departure 

10 11. A transportation system as claimed control circuit electrically connected to the 

in claim 9 or claim 10. wherein each station associated main line by-pass section and 

line comprises an access zone, a station stop- arranged to be engaged by said switch means 55 

ping zone and a departure zone and each to control tlie operation of the associated 

station line includes a respective car travel braldng system and second drive means res- 

15 control system comprismg one row of indi- pecdvely and the departure of the car unit 
vidual conductor sections aligned end to from the associated station line, 
end and extending lengthwise of- the asso- 12. A transportation system as claimed 60 
ciated access zone, individual power supply in claim 11. wherein each car stop-go con- 
means electrically biasing each one of said trol circuit includes respective conductor 

20 individual conductor sections relative to an means engageable with said switch means, 
electrical ground, another row of individual power supply means electrically biasing said 
conductor sections aligned and to end and conductor means relative to an electrical 65 
extending lengthwise of the associated access ground and stop-go switch means for con- 
zone, each one of said individual conductor trolling said electrical bias, the switch moans 

25 sections of said another row extending co- being operable in response to said electrical 

extensive with a corresponding one of the bias to control the operation of the asBOci- 

conductor sections of said one row and ated braldng system and second drive means 70 

forming a -station Mne car spacing section respectively. 

therewith, the station line car spacing sec- 13. A transportation system as claimed 

30 tions progressively decreasing in length in in claim 12, wherein each car unit mcludes 

proportion to their distance from the station a respective door control circuit for con- 
stopping zone, electrical conductors joining trolling the opening and closing of the car J5 
each individual conductor section of said unit and station doors respectively and for '.' 
one row to the individual- conductor section controlling said stop-go switch means. 
35 of said other row in the preceding station 14. A transportation system substanti- 
line car spacing section to similarly bias ally as described with reference to the ac- 
each kidividual conductor secdon of said companying drawings, 80 
one row and the associated conductor sec- 
tion of said other row in the preceding sta- BARKER, BRETTELL & DUNCAN, 
40 tion line car spacing section relative to Chartered Patent Agents, 

said electrical grounii said switch, means Agents for the Apphcant, 

being operable in response to the electrical 138 Hagley Road, Edsbaston, 

bias of the adjacent conductor section of Birmingham, B16 9PW. 
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